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FORXGV�DUH��EXW�PRUH�LPSRUWDQWO\��KRZ�WKH�FORXGV�DUH�PRYLQJ��7KH�LQIUDUHG�
,5��VDWHOOLWHV�ZRUN�E\�PHDVXULQJ�WKH�LQIUDUHG�UDGLDWLRQ�WKDW�LV�HPLWWHG�
%HFDXVH�WKH�HPLWWHG�UDGLDWLRQ�LV�SURSRUWLRQDO�WR�WHPSHUDWXUH��WKH�GDWD�DUH
FRQYHUWHG�WR�WHPSHUDWXUH�YDOXHV��ZKLFK�FDQ�EH�XVHIXO�IRU�PHWHRURORJLVWV�
,Q�FRPSDULVRQ�WR�FORXGV��WKH�(DUWK
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0HWHRVDW�DQG�*06�DUH�VLPLODU�WR�*2(6��EXW�RSHUDWHG�E\�RWKHU�FRXQWULHV��7KLV�UHDO�WLPH��FRORU�HQKDQFHG�GDWDVHW�LV�VKDGHG�VR
WKDW�WKH�VLJQLILFDQW�FORXGV�DUH�EULJKWO\�FRORUHG�LQ�RUGHU�WR�VWDQG�RXW�IURP�WKH�VXUIDFH��7KH�ORZHVW�FORXGV�DUH�ZKLWH��PHGLXP�OHYHO
FORXGV�DUH�VKDGHV�RI�SXUSOH��DQG�WKH�KLJKHVW�FORXGV�DUH�WHDO��7KH�EDFNJURXQG�RI�WKLV�LPDJH�LV�WKH��%OXH�0DUEOH���7KH�GDWD�LV
FRQVWLQHQWO\�XSGDWHG�VR�WKDW�WKH�SDVW�WKLUW\�GD\V�RI�GDWD�DUH�DYDLODEOH�

$OVR�DYDLODEOH�LV�D�FROOHFWLRQ�RI�ELZHHNO\�,5�VDWHOOLWH�LQWHUSUHWDWLRQV�E\�12$$�VFLHQWLVWV�WKDW�FDQ�EH�XVHG�ZLWK�WKLV�GDWDVHW��7KH
LQWHUSUHWDWLRQV�DUH�SODLQ�ODQJXDJH�GHVFULSWLRQV�RI�QRWDEOH�FOLPDWH�DQG�ZHDWKHU�HYHQWV�YLVLEOH�LQ�WKH�FORXG�SDWWHUQV�RI�WKH�WZR�
ZHHN�SHULRG�LQGLFDWHG��,QWHUSUHWDWLRQV�DUH�SRVWHG�HYHU\�RWKHU�7XHVGD\��DQG�DUH�DYDLODEOH�IRU�WKH�SDVW�VL[�PRQWKV��7KH
LQWHUSUHWDWLRQV�DUH�PDGH�DYDLODEOH�E\�WKH�$PHULFDQ�0XVHXP�RI�1DWXUDO�+LVWRU\��12$$�&OLPDWH�3UHGLFWLRQ�&HQWHU��DQG�12$$
1DWLRQDO�&OLPDWLF�'DWD�&HQWHU��7R�UHTXHVW�DFFHVV�WR�WKLV�*RRJOH�'RFV�FROOHFWLRQ�SOHDVH�ZULWH�/DXUD�$OOHQ�DW�ODXUD#DPQK�RUJ�

1RWDEOH�)HDWXUHV

/RZHVW�FORXGV�ZKLWH��PHGLXP�OHYHO�FORXGV�SXUSOH��DQG�KLJKHVW�FORXGV�WHDO

$YDLODEOH�LQ�UHDO�WLPH

5HODWHG�'DWDVHWV
   �1RQH�

'HWDLOV
&DWHJRU\
$WPRVSKHUH

$XGLR
1R

'DWDVHW�6RXUFH
076$7

'DWDVHW�'HYHORSHU
)UHG�0RVKHU��$:&�6WHYH�$OEHUV�

12$$�*6'

9LVXDOL]DWLRQ�'HYHORSHU
6WHYH�$OEHUV��12$$�*6'

&RQWDFW
6WHYH�$OEHUV

'LUHFWRU\
)73�/LQN

.H\ZRUGV
$WPRVSKHUH��,5�VDWHOOLWH��UHDO�WLPH�

FRORU�HQKDQFHG��VDWHOOLWH

5HDO�WLPH��&RORU�(QKDQFHG�,QIUDUHG�6DWHOOLWH



8/10/12 Datasets | Science On a Sphere

1/1sos.noaa.gov/Datasets/dataset.php?id=6

0HGLD�3UHYLHZ

'HVFULSWLRQ

%HIRUH�VFLHQWLVWV�KDG�VDWHOOLWHV�WR�GHWHFW�DQG�PHDVXUH�OLJKWQLQJ�IUHTXHQF\�
LW�ZDV�WKRXJKW�WKDW�WKHUH�ZHUH�JOREDOO\�����OLJKWQLQJ�IODVKHV�SHU�VHFRQG�
DQ�HVWLPDWH�WKDW�GDWHV�EDFN�WR�������:LWK�VDWHOOLWHV�PRQLWRULQJ�OLJKWQLQJ
IUHTXHQF\��LW�LV�QRZ�DFFHSWHG�WKDW�WKH�JOREDO�OLJKWQLQJ�IODVK�IUHTXHQF\�LV�RQ
WKH�RUGHU�RI����IODVKHV�SHU�VHFRQG��1$6$�KDV�WZR�GLIIHUHQW�VHQVRUV�WKDW
PHDVXULQJ�IODVK�IUHTXHQF\��WKH�2SWLFDO�7UDQVLHQW�'HWHFWRU��27'��DQG�WKH
/LJKWQLQJ�,PDJLQJ�6HQVRU��/,6��'DWD�IURP�WKH�27'�IURP�������������DQG
WKH�/,6�IURP�������������KDV�EHHQ�FRPELQHG�DQG�DYHUDJHG�WR�FUHDWH�DQ
DYHUDJH�DQQXDO�OLJKWQLQJ�IODVK�UDWH�PDS�����\HDU�RI�GDWD�LV�LQFOXGHG�WR
UHPRYH�DQ\�DQRPDOLHV�WKDW�PLJKW�EH�SUHVHQW�LQ�MXVW�RQH�\HDU��7KH�FRORU
YDULDWLRQV�LQ�WKH�PDS�GLVSOD\�WKH�DYHUDJH�DQQXDO�QXPEHU�RI�OLJKWQLQJ
IODVKHV�SHU�VTXDUH�NLORPHWHU�

,W�LV�FOHDU�IURP�WKLV�PDS�WKDW�WKH�GLVWULEXWLRQ�RI
OLJKWQLQJ�IODVKHV�DURXQG�WKH�ZRUOG�LV�XQHYHQ��$ERXW
����RI�DOO�OLJKWQLQJ�DFWLYLW\�RFFXUV�LQ�WKH�WURSLFV��7KH
ORFDWLRQ�WKDW�UHFHLYHV�WKH�JUHDWHVW�QXPEHU�RI�IODVKHV

SHU�\HDU�LV�QHDU�WKH�VPDOO�YLOODJH�RI�.LIXND�LQ�WKH�'HPRFUDWLF�5HSXEOLF�RI�WKH�&RQJR��7KH�DYHUDJH�DQQXDO
IODVK�UDWH�IRU�WKLV�ORFDWLRQ�LV�DERXW�����OLJKWQLQJ�EROWV��,Q�WKH�8QLWHG�6WDWHV��)ORULGD�KDV�WKH�KLJKHVW�DQQXDO
IODVK�UDWH�ZLWK�DQ�DYHUDJH�RI����OLJKWQLQJ�EROWV�SHU�\HDU��7KXQGHUVWRUPV�RFFXU�PRVW�RIWHQ�GXULQJ�WKH
VXPPHU��ZKLFK�PHDQV�WKDW�WKHUH�DUH�RQO\�WKXQGHUVWRUPV�IRU�SDUW�RI�WKH�\HDU��,Q�&HQWUDO�$IULFD��WKH�FOLPDWH
YDULHV�RQO\�VOLJKWO\��DOORZLQJ�IRU�WKXQGHUVWRUPV�WR�RFFXU�\HDU�URXQG��7KH�WKUHH�NH\��LQJUHGLHQWV��WKDW�DUH
QHHGHG�IRU�D�WKXQGHUVWRUP�WR�GHYHORS�DUH�PRLVWXUH��LQVWDELOLW\��DQG�XSOLIW��7KH�PRLVWXUH�LV�QHHGHG�IRU�WKH
FORXGV�WR�GHYHORS��,QVWDELOLW\�LQ�WKH�DWPRVSKHUH�LV�FDXVHG�E\�DLU�WKDW�ULVHV�EHFDXVH�LW�LV�ZDUPHU�WKDQ�LWV
VXUURXQGLQJV��8SOLIW�LV�ZKDW�IRUFHV�WKH�DLU�WR�LQLWLDOO\�VWDUW�ULVLQJ��5LVLQJ�DLU�FRROV�DQG�FRQGHQVHV��IRUPLQJ
FORXGV�ZKHQ�WKHUH�LV�HQRXJK�PRLVWXUH��6RPH�H[DPSOHV�RI�XSOLIW�PHFKDQLVPV�DUH�PRXQWDLQV�WKDW�EORFN�WKH
SDWK�RI�WKH�DLUIORZ��VXQOLJKW�ZKLFK�ZDUPV�WKH�DLU�FDXVLQJ�LW�WR�ULVH��DQG�IURQW�ERXQGDULHV�EHWZHHQ�ZHDWKHU
V\VWHPV��7KH�ODQG�VHD�WHPSHUDWXUH�FRQWUDVW�DURXQG�)ORULGD�PDNHV�LW�VXVFHSWLEOH�WR�WKXQGHUVWRUPV�

1RWDEOH�)HDWXUHV

+LJKHVW�OLJKWQLQJ�IODVK�IUHTXHQF\�LV�����IODVKHV�SHU�\HDU�LQ�&HQWUDO�$IULFD

)ORULGD�KDV�WKH�KLJKHVW�IODVK�IUHTXHQF\�LQ�WKH�8QLWHG�6WDWHV

7KH�FRORU�YDULDWLRQ�LQGLFDWHV�WKH�IODVK�IUHTXHQF\�DFFRUGLQJ�WR�WKH�FRORU�EDU

5HODWHG�'DWDVHWV
   �1RQH�

'HWDLOV
&DWHJRU\
$WPRVSKHUH

$XGLR
1R

'DWDVHW�6RXUFH
1$6$�/,6�27'

'DWDVHW�'HYHORSHU
1$6$�/,6�27'�6FLHQFH�7HDP

9LVXDOL]DWLRQ�'HYHORSHU
1$6$�0DUVKDOO�6SDFH�)OLJKW�&HQWHU

&RQWDFW
%HWK�5XVVHOO

'LUHFWRU\
)73�/LQN

.H\ZRUGV
$WPRVSKHUH��OLJKWQLQJ�

WKXQGHUVWRUPV

$QQXDO�/LJKWQLQJ�)ODVK�5DWH�0DS
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0HGLD�3UHYLHZ

'HVFULSWLRQ

6DWHOOLWHV�FDQ�GHWHFW�WKH�GLIIHUHQFH�EHWZHHQ�URFN��JUDVVODQG��DQG�IRUHVWV
EHFDXVH�WKHVH�VXUIDFHV�HPLW�HQHUJ\�GLIIHUHQWO\�EDFN�LQWR�VSDFH��%\
PHDVXULQJ�WKHVH�GLIIHUHQFHV�DQG�REVHUYLQJ�WKH�SDWWHUQV�RI�YHJHWDWLRQ���RU
LWV�ODFN�RI�JURZWK��12$$�VFLHQWLVWV�FDQ�PRQLWRU�KRZ�GURXJKWV�DUH
FKDQJLQJ�DFURVV�WKH�ZRUOG�WKURXJK�WLPH�

7KLV�JOREDO�GURXJKW�ULVN�FRPSRVLWH�LV�GHULYHG�IURP�WKH�1RUPDOL]HG
'LIIHUHQFH�9HJHWDWLRQ�,QGH[�GDWDVHWV�GHYHORSHG�E\�12$$�IURP
PHDVXUHPHQWV�RI�WKH�$9+55�VHQVRU�RQERDUG�WKH�32(6�VDWHOOLWH��%\
PRQLWRULQJ�YHJHWDWLRQ�KHDOWK��PRLVWXUH�DQG�WKHUPDO�FRQGLWLRQV��VFLHQWLVWV
DUH�DEOH�WR�LGHQWLI\�DUHDV�WKDW�DUH�FRQVLGHUHG�WR�EH�YHJHWDWLYHO\�VWUHVVHG
GXH�WR�GURXJKW��$Q�LPSRUWDQW�QRWH�LV�WKDW�WKH�GURXJKW�LPDJHU\�LV�EDVHG
VROHO\�RQ�WKH�DQDO\VLV�RI�YHJHWDWLRQ�KHDOWK�DQG�VWUHVV��QRW�VRLO�PRLVWXUH
FRQGLWLRQV��%XW�WKLV�LQGH[�VHUYHV�DV�D�UHOLDEOH�SUR[\�PHDVXUHPHQW�IRU
GURXJKW�ZRUOGZLGH��$UHDV�RI�GHVHUW�DQG�VQRZ�FRYHU�DUH�QRW�LQFOXGHG�LQ�WKH
DQDO\VLV��<HOORZ�DUHDV�LQGLFDWH�DUHDV�XQGHU�PRGHUDWH�GURXJKW�FRQGLWLRQV�
UHG�LQGLFDWHV�DUHDV�H[SHULHQFLQJ�H[WUHPH�GURXJKW�FRQGLWLRQV��$�QXPEHU�RI

RWKHU�GDWDVHWV�DUH�DOVR�EHLQJ�GHULYHG�IURP�1'9,��LQFOXGLQJ�ULVN�LQGH[HV�IRU�ZLOGILUHV�DQG�PDODULD��7KLV�GDWDVHW�LV�XSGDWHG�ZHHNO\�

1RWDEOH�)HDWXUHV

/RFDWLRQ�DQG�LQWHQVLW\�RI�GURXJKW�FKDQJHV�ZLWK�WKH�VHDVRQV

'URXJKW�5LVN�LV�XSGDWHG�ZHHNO\

5HODWHG�'DWDVHWV
   �1RQH�

'HWDLOV
&DWHJRU\
/DQG

$XGLR
1R

'DWDVHW�6RXUFH
12$$

'DWDVHW�'HYHORSHU
12$$�9LVXDOL]DWLRQ�/DE

9LVXDOL]DWLRQ�'HYHORSHU
12$$�9LVXDOL]DWLRQ�/DE

&RQWDFW
12$$�9LVXDOL]DWLRQ�/DE

'LUHFWRU\
)73�/LQN

.H\ZRUGV
/DQG��GURXJKW��VHDVRQV

5HDO�WLPH��'URXJKW�5LVN
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0HGLD�3UHYLHZ

)ORRG�(YHQWV��

'LVSODFHG�����RU�0RUH

3HRSOH

)ORRG�(YHQWV������RU

0RUH�)DWDOLWLHV

)ORRG�(YHQWV���'XH�WR

+HDY\�5DLQ

'HVFULSWLRQ

)ORRGLQJ�LV�WKH�QDWLRQ
V�PRVW�FRPPRQ��FRVWO\�DQG�GHDGO\�QDWXUDO�KD]DUG�
+HDY\�UDLQ�LV�WKH�PRVW�IUHTXHQW�FDXVH�RI�IORRGV��EXW�WKHUH�DUH�PDQ\�RWKHU
QDWXUDO�WULJJHUV��LQFOXGLQJ�KXUULFDQHV��WLGDO�VXUJHV��LFH�MDPV�DQG�VQRZ
PHOW��)ORRGV�DQG�IODVK�IORRGV�KDYH�KDSSHQHG�LQ�DOO����VWDWHV�LQ�WKH�86$�
)ORRGLQJ�LQ�ULYHU�EDVLQV�LV�D�QDWXUDO�SDUW�RI�WKH�ULYHU
V�SURFHVVHV��VHUYLQJ�WR
LPSURYH�ZDWHU�TXDOLW\�DQG�SURYLGH�HVVHQWLDO�KDELWDW�WR�VSHFLHV��DPRQJ
RWKHU�EHQHILWV��)ORRGLQJ�LV�D�PDWWHU�RI�VFLHQWLILF�LQWHUHVW��DV�ZHOO�DV�FXOWXUDO
VLJQLILFDQFH��DQG�LV�FULWLFDO�WR�ODQG�XVH�SODQQLQJ�DQG�SROLF\��,W�LV�DOVR�D�YLWDO
FRQFHUQ�WR�WKH�VDIHW\�DQG�ZHOIDUH�RI�FRPPXQLWLHV�LQ�IORRG�SURQH�DUHDV
LQFOXGLQJ�WKRVH�ZKR�OLYH�DORQJ�ZDWHUZD\V�DQG�FRDVWV��3HRSOH�IURP�DOO
ZDONV�RI�OLIH�DUH�YXOQHUDEOH�WR�WKH�HIIHFWV�RI�IORRGLQJ�

,Q�WKLV�GDWDVHW��HDFK�RUDQJH�GRW�UHSUHVHQWV�D�IORRG�IURP������WR������WKDW
FDXVHG�VLJQLILFDQW�GDPDJH��7KH�IORRG�HYHQWV�DUH�PDSSHG�RQ�WRS�RI�WKH
QLJKW�WLPH�OLJKWV�PDS�WR�JLYH�D�VHQVH�RI�KRZ�PDQ\�SHRSOH�DUH�DIIHFWHG�E\
IORRGLQJ��7KH�GDWD�ZDV�JDWKHUHG�IURP�QHZV��JRYHUQPHQWDO��LQVWUXPHQWDO�
DQG�UHPRWH�VHQVLQJ�VRXUFHV�E\�WKH�'DUWPRXWK�)ORRG�2EVHUYDWRU\�DW�WKH

8QLYHUVLW\�RI�&RORUDGR��7KH�OLVWLQJ�LV�FRPSUHKHQVLYH�DQG�JOREDO�LQ�VFRSH�DQG�DOO�RI�WKH�HYHQWV�VKRZQ�DUH��ODUJH�IORRG�HYHQWV�ZLWK
VLJQLILFDQW�GDPDJH�WR�VWUXFWXUHV�RU�DJULFXOWXUH��IDWDOLWLHV��DQG�RU�DW�OHDVW���WR���GHFDGHV�ORQJ�UHSRUWHG�LQWHUYDO�VLQFH�WKH�ODVW
VLPLODU�HYHQW���)RU�PRUH�LQIRUPDWLRQ�RQ�WKH�GDWD�VRXUFH��YLVLW��KWWS���IORRGREVHUYDWRU\�FRORUDGR�HGX�$UFKLYHV�LQGH[�KWPO

1RWDEOH�)HDWXUHV

(DFK�RUDQJH�GRW�UHSUHVHQWV�D�VLJQLILFDQW�IORRG�HYHQW�WKDW�KDSSHQHG�EHWZHHQ������DQG�����

)ORRG�GDWD�LV�RYHUODLG�RQ�QLJKWWLPH�OLJKWV�WR�JLYH�D�VHQVH�RI�KRZ�PDQ\�SHRSOH�DUH�DIIHFWHG�E\�IORRGLQJ

5HODWHG�'DWDVHWV

'HWDLOV
&DWHJRU\
/DQG

$XGLR
1R

'DWDVHW�6RXUFH
*�5��%UDNHQULGJH���*OREDO�$FWLYH

$UFKLYH�RI�/DUJH�)ORRG�(YHQWV��

'DUWPRXWK�)ORRG�2EVHUYDWRU\�

8QLYHUVLW\�RI�&RORUDGR

'DWDVHW�'HYHORSHU
/HKLJK�8QLYHUVLW\�DQG�1XUWXUH

1DWXUH�&HQWHU

9LVXDOL]DWLRQ�'HYHORSHU
/HKLJK�8QLYHUVLW\�DQG�1XUWXUH

1DWXUH�&HQWHU

&RQWDFW
1XUWXUH�1DWXUH

'LUHFWRU\
)73�/LQN

.H\ZRUGV
/DQG��IORRGLQJ��GLVDVWHU��1XUWXUH

1DWXUH

)ORRG�(YHQWV������������
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0HGLD�3UHYLHZ

5HDO�WLPH��*/$36

*UHHQ�)UDFWLRQ

5HDO�WLPH��*/$36�6)&

7HPSHUDWXUH��)���

:LQG��NW�

5HDO�WLPH��*/$36

���PE�+HLJKW���:LQG

��:LQGVSHHG��NW�

5HDO�WLPH��*/$36�6)&

3UHVVXUH���:LQG��

:LQGVSHHG��NW�

5HDO�WLPH��*/$36�7RWDO

3UHFLSLWDEOH�:DWHU��FP�

'HVFULSWLRQ

7KH�*OREDO�$QDO\VLV�DQG�3UHGLFWLRQ�6\VWHP��*/$36��SURGXFHV�PDSV�IRU

VHYHUDO�ZHDWKHU�SDUDPHWHUV�RYHU�D�ODUJH�JOREDO�GRPDLQ��7KHUH�DUH�VHYHQ

*/$36�SURGXFWV�DYDLODEOH�IRU�6FLHQFH�2Q�D�6SKHUH
�
��,W�LV�LPSRUWDQW�IRU

PHWHRURORJLVWV�WR�NQRZ�WKH�FXUUHQW�FRQGLWLRQV��QRW�RQO\�LQ�WKHLU�ORFDO�DUHD�

EXW�DOVR�JOREDOO\��$�FRPSXWHU�PRGHO�LV�XVHG�WR�FUHDWH�D�ILUVW�JXHVV�DV�WR

ZKDW�WKH�PDS�VKRXOG�ORRN�OLNH��DQG�WKHQ�REVHUYDWLRQV�DUH�DGGHG�WR

HQKDQFH�WKH�PDS��7KH�REVHUYDWLRQV�FRPH�IURP�'RSSOHU�UDGDUV��VDWHOOLWHV�

ZLQG�DQG�WHPSHUDWXUH�SURILOHUV��UDGLRPHWULF�SURILOHUV��DV�ZHOO�DV�DLUFUDIW�

*/$36�LV�VXFK�D�SRZHUIXO�WRRO�EHFDXVH�RI�LWV�DELOLW\�WR�FRQVROLGDWH

REVHUYDWLRQV�IURP�VR�PDQ\�GLIIHUHQW�VRXUFHV��7KH�*/$36�GDWDVHWV�DUH

DYDLODEOH�LQ�UHDO�WLPH��XSGDWLQJ�KRXUO\��DQG�LQFOXGH�WKH�GDWD�IRU�WKH�SDVW

ZHHN�

2QH�RI�WKH�VHYHQ�*/$36�GDWDVHWV�LV�QRW�UHDO�WLPH��,W�LV�D�PDS�RI�WKH

IUDFWLRQ�RI�WKH�(DUWK�WKDW�LV�JUHHQ�GXULQJ�WKH�\HDU��7KLV�GDWDVHW�VKRZV�KRZ

WKH��JUHHQ�IUDFWLRQ��FKDQJHV�GXULQJ�WKH�\HDU�IURP�-DQXDU\�WR�'HFHPEHU�

%URZQ�DUHDV�KDYH�QR�YHJHWDWLRQ�ZKLOH�JUHHQHU�DUHDV�UHSUHVHQW

YHJHWDWLRQ��7KH�RWKHU�VL[�*/$36�GDWDVHWV�DOO�XSGDWH�KRXUO\��7KH�ILUVW�LV�D�PDS�RI�WKH�JURXQG�DQG�VHD�VXUIDFH�WHPSHUDWXUH�LQ

GHJUHHV�)DKUHQKHLW��7KH�VHFRQG�PDS�VKRZV�VXUIDFH�DLU�WHPSHUDWXUH�DV�DQ�LPDJH�ZLWK�VXUIDFH�DLU�WHPSHUDWXUH�FRQWRXUV�DQG

ZLQG�EDUEV�RYHUODLG��7KH�WKLUG�PDS�LV�DQ�LPDJH�RI�WKH�ZLQG�VSHHG�DW����PE�LQ�NQRWV�ZLWK�ZLQG�EDUEV�DQG����PE�KHLJKW�FRQWRXUV

RYHUODLG��7KH�IRXUWK�PDS�LV�VLPLODU�WR�WKH�WKLUG��EXW�LV�IRU�WKH�VXUIDFH��,W�LV�DQ�LPDJH�RI�WKH�ZLQG�VSHHG�LQ�NQRWV�DW�WKH�VXUIDFH�ZLWK

ZLQG�EDUEV�DQG�WKH�VXUIDFH�SUHVVXUH�FRQWRXUV�RYHUODLG��7KH�ILIWK�PDS�LV�DQ�LPDJH�RI�LQWHJUDWHG�ZDWHU�YDSRU��,:9��LQ�FHQWLPHWHUV�

7KH�VL[WK�PDS�LV�D�UDGDU�UHIOHFWLYLW\�LPDJH�WKDW�FRQWDLQV�UDGDU�GDWD�IURP�WKH�1DWLRQDO�:HDWKHU�6HUYLFH�LQ�WKH�8QLWHG�6WDWHV�DQG

WKH�&HQWUDO�:HDWKHU�%XUHDX�LQ�7DLZDQ��5DGDU�GDWD�LV�FXUUHQWO\�XQDYDLODEOH�IRU�RWKHU�FRXQWULHV��&RORUEDUV�IRU�HDFK�RI�WKH�GDWDVHWV

DUH�EHORZ��&OLFN�WKH�FRORUEDUV�WR�ZDWFK�YLGHRV�RI�WKH�GDWDVHWV

1RWDEOH�)HDWXUHV

*/$36�6HD�6XUIDFH���*URXQG�7HPSHUDWXUH�LQ��)���PE�

5HODWHG�'DWDVHWV

'HWDLOV
&DWHJRU\

$WPRVSKHUH

$XGLR

1R

'DWDVHW�6RXUFH

12$$�*/$36

'DWDVHW�'HYHORSHU

6WHYH�$OEHUV�12$$�*6'

9LVXDOL]DWLRQ�'HYHORSHU

6WHYH�$OEHUV�12$$�*6'

&RQWDFW

6WHYH�$OEHUV

'LUHFWRU\

)73�/LQN

.H\ZRUGV

5HDO�WLPH��*/$36��ZHDWKHU�PRGHO�

SUHFLSLWDEOH�ZDWHU��WHPSHUDWXUH�

ZLQG��SUHVVXUH

5HDO�WLPH��*/$36�6HD�6XUIDFH���*URXQG�7HPSHUDWXUH��)�
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0HGLD�3UHYLHZ

'HVFULSWLRQ

7RXFK�WKH�JURXQG�DQG�\RX�ZLOO�IHHO�WKH�ODQG�VXUIDFH�WHPSHUDWXUH��6DWHOOLWHV

FDQ�DOVR�PHDVXUH�WKLV�WHPSHUDWXUH�IURP�VSDFH��DQG�WKDW�GDWD�LV�SORWWHG

KHUH��7KRXJK�UHODWHG��ODQG�VXUIDFH�WHPSHUDWXUH�LV�QRW�WKH�VDPH�DV�DLU

WHPSHUDWXUH�VLQFH�WKH�ODQG�VXUIDFH�KHDWV�DQG�FRROV�PRUH�TXLFNO\�WKDQ�DLU�

/DQG�VXUIDFH�WHPSHUDWXUH�LV�DOVR�JUHDWO\�LQIOXHQFH�E\�ODQG�XVH�DQG�FRYHU�

EDUH��XQ�YHJHWDWHG�ODQGV�VXFK�DV�GHVHUWV�DUH�DEOH�WR�KHDW�XS�WR�PXFK

JUHDWHU�WHPSHUDWXUHV�WKDQ�DUHDV�DW�WKH�VDPH�ODWLWXGH�WKDW�DUH�IRUHVWHG�

7KLV�GDWD�LV�H[WHQVLYHO\�XVHG�IRU�PRGHOLQJ�ZHDWKHU�DQG�FOLPDWH��DORQJ�ZLWK

DSSOLFDWLRQV�VXFK�DV�DJULFXOWXUH�

7KH�GDWD�SORWV�VKRZQ�KHUH�DUH�JHQHUDWHG�E\�DYHUDJLQJ�DOO�RI�WKH�GDWD

FROOHFWHG�E\�WKH�12$$�$068�DQG�'063�660�,�PLFURZDYH�VHQVRUV�IURP��

GLIIHUHQW�SRODU�RUELWLQJ�VDWHOOLWHV�RYHU�D����KRXU�SHULRG��%OXH�DUHDV�DUH

FRRO�DQG�RUDQJH�DUHDV�DUH�ZDUP�

1RWDEOH�)HDWXUHV

$UHDV�RI�KLJKHU�DOWLWXGH�WHQG�WR�EH�FRROHU�WKDQ�VXUURXQGLQJ�DUHDV

/DQG�VXUIDFH�WHPSHUDWXUH�LV�VWURQJO\�LQIOXHQFHG�E\�ODQG�XVH�DQG�FRYHU

5HODWHG�'DWDVHWV
   �1RQH�

'HWDLOV
&DWHJRU\

/DQG

$XGLR

1R

'DWDVHW�6RXUFH

12$$

'DWDVHW�'HYHORSHU

12$$�9LVXDOL]DWLRQ�/DE

9LVXDOL]DWLRQ�'HYHORSHU

12$$�9LVXDOL]DWLRQ�/DE

&RQWDFW

12$$�9LVXDOL]DWLRQ�/DE

'LUHFWRU\

)73�/LQN

.H\ZRUGV

/DQG��VXUIDFH�WHPSHUDWXUHV�

VHDVRQV

5HDO�WLPH��/DQG�6XUIDFH�7HPSHUDWXUH
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0HGLD�3UHYLHZ

5HDO�WLPH��1(6',6
$068���3UHFLSLWDEOH

+�2

'HVFULSWLRQ

7KH�DWPRVSKHUH�FRQWDLQV�DQ�HQRUPRXV�DPRXQW�RI�PRLVWXUH�WKDW�FLUFXODWHV
DURXQG�WKH�JOREH��+RZHYHU��QRW�DOO�RI�LW�DFWXDOO\�FRQGHQVHV�LQWR�UDLQ��VOHHW�
RU�VQRZ�VLQFH�WKH�ULJKW�EDODQFH�RI�SUHVVXUH�DQG�WHPSHUDWXUH�DUH�QHHGHG
WR�FUHDWH�SUHFLSLWDWLRQ��7RWDO�SUHFLSLWDEOH�ZDWHU��73:��LQ�WKH�DWPRVSKHUH�LV
WKH�DPRXQW�RI�ZDWHU�WKDW�FDQ�EH�REWDLQHG�IURP�WKH�VXUIDFH�WR�WKH��WRS��RI
WKH�DWPRVSKHUH�LI�DOO�RI�WKH�ZDWHU�DQG�ZDWHU�YDSRU�ZHUH�FRQGHQVHG�WR�D
OLTXLG�SKDVH��6LJQLILFDQW�IHDWXUHV�WKDW�FDQ�EH�LGHQWLILHG�LQ�73:�GDWD�DUH
WKH�DWPRVSKHULF�ULYHUV�WKDW�IORZ�RII�WKH�RFHDQV�DQG�RQWR�FRDVWDO�ODQG
DUHDV��$�IDPRXV�H[DPSOH�LV�WKH�3LQHDSSOH�([SUHVV�WKDW�IRUPV�LQ�WKH
1RUWKHDVW�3DFLILF�DQG�LPSDFWV�WKH�1RUWKZHVW�8QLWHG�6WDWHV��$OVR�QRWLFH
KRZ�73:�YDOXHV�DUH�PXFK�JUHDWHU�RYHU�WKH�HTXDWRU�DQG�RFHDQ��+LJK
OHYHOV�RI�HYDSRUDWLRQ�LQ�WKHVH�DUHDV�DUH�RQH�RI�WKH�SULPDU\�GULYHUV�RI
DWPRVSKHULF�FLUFXODWLRQ�

7KH�ODQG��RFHDQ��DQG�DWPRVSKHUH�DOO�HPLW�PLFURZDYH�UDGLDWLRQ�ZKLFK�FDQ
EH�PHDVXUHG�E\�VHQVRUV�RQ�VDWHOOLWHV��DOORZLQJ�VFLHQWLVWV�WR�VWXG\�YDULRXV
DVSHFWV�RI�WKH�(DUWK��0LFURZDYH�VRXQGHUV�DUH�DEOH�WR�PHDVXUH�YHU\�ORZ

OHYHOV�RI�PLFURZDYH�UDGLDWLRQ�QDWXUDOO\�HPLWWHG�E\
WKH�(DUWK�DW�GLIIHUHQW�IUHTXHQFLHV��(YHQ�ZDWHU�YDSRU
HPLWV�PLFURZDYH�UDGLDWLRQ�WKDW�FDQ�EH�PHDVXUHG�E\
PLFURZDYH�VRXQGHUV��7KHUH�DUH�WZR�GDWDVHWV�IRU
73:�IRU�6FLHQFH�2Q�D�6SKHUH��7KH�ILUVW�GDWDVHW�XVHV
GDWD�IURP�WKH�$GYDQFHG�0LFURZDYH�6RXQGLQJ�8QLW�
$068��ZKLFK�LV�DWWDFKHG�WR�WKH�12$$�3RODU
(QYLURQPHQWDO�2UELWLQJ�6DWHOOLWHV�12$$�����12$$
����DQG�12$$�����(DFK�VDWHOOLWH�SURYLGHV�IXOO
FRYHUDJH�RI�WKH�(DUWK�HYHU\GD\�E\�RUELWLQJ�WKH�JOREH
�����WLPHV�SHU�GD\�FROOHFWLQJ�D�VZDWK�RI�GDWD������PLOHV�ZLGH�RQ�HDFK�RUELW��7KH�VHFRQG�GDWDVHW�XVHV�GDWD�IURP�WKH�$068�DQG
WKH�6SHFLDO�6HQVRU�0LFURZDYH�,PDJHU��660�,��ZKLFK�LV�FDUULHG�RQ�'HIHQVH�0HWHRURORJLFDO�6DWHOOLWH�3URJUDP�VDWHOOLWHV��%RWK�DUH
SURYLGHG�LQ�QHDU�UHDO�WLPH��7KH�$068�GDWDVHW�LV�XSGDWHG�KRXUO\�DQG�WKH�$068�660,�FRPELQHG�GDWDVHW�LV�XSGDWHG�GDLO\�

1RWDEOH�)HDWXUHV

7URSLFV�JHQHUDOO\�KDYH�KLJK�WRWDO�SUHFLSLWDEOH�ZDWHU

$UHDV�RI�KLJK�WRWDO�SUHFLSLWDEOH�ZDWHU�W\SLFDOO\�LQGLFDWHG�FORXGV�DQG�SUHFLSLWDWLRQ

5HODWHG�'DWDVHWV

'HWDLOV
&DWHJRU\
$WPRVSKHUH

$XGLR
1R

'DWDVHW�6RXUFH
$GYDQFHG�0LFURZDYH�6RXQGLQJ

8QLW�3URMHFW�DQG�6SHFLDO�6HQVRU

0LFURZDYH�,PDJHU

'DWDVHW�'HYHORSHU
12$$�9LVXDOL]DWLRQ�/DE

9LVXDOL]DWLRQ�'HYHORSHU
12$$�9LVXDOL]DWLRQ�/DE

&RQWDFW
12$$�9LVXDOL]DWLRQ�/DE

'LUHFWRU\
)73�/LQN

.H\ZRUGV
$WPRVSKHUH��WRWDO�SUHFLSLWDEOH

ZDWHU��VDWHOOLWH

5HDO�WLPH��7RWDO�3UHFLSLWDEOH�:DWHU
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0HGLD�3UHYLHZ

'HVFULSWLRQ

7KH�FU\RVSKHUH��DUHDV�FRYHUHG�E\�LFH��VQRZ��JODFLHUV��RU�SHUPDIURVW��LV�DQ
H[WUHPHO\�G\QDPLF�SDUW�RI�WKH�JOREDO�V\VWHP��&KDQJHV�LQ�WKH�VHDVRQV�DQG
FOLPDWH�EULQJ�JUHDW�FKDQJHV�WR�WKH�H[WHQW�RI�(DUWK
V�FU\RVSKHUH��8VLQJ
VDWHOOLWH�GDWD�DOORZV�VFLHQWLVWV�WR�NHHS�D�FRQWLQXDO�H\H�RQ�WKHVH�DUHDV�

,QIUDUHG�DQG�PLFURZDYH�GDWD�IURP�PXOWLSOH�VDWHOOLWHV�LQFOXGLQJ�WKH�12$$
V
*2(6�,PDJHU�DQG�32(6�$9+55��86�$LU�)RUFH�'063�660,��DQG
(80(76$7�06*�6(9,5,�VHQVRUV�LV�FRPELQHG�WR�FUHDWH�WKHVH�GDLO\�PDSV
RI�JOREDO�VQRZ�DQG�LFH�FRYHU�RI�WKH�SODQHW��8VLQJ�PXOWLSOH�GDWDVHWV
SURYLGHV�UHODWLYHO\�KLJK�VSDWLDO�UHVROXWLRQ��DERXW���NP�SL[HO��GDLO\�PDSV�LQ
DOO�ZHDWKHU�FRQGLWLRQV��/LJKW�EOXH�DUHDV�LQGLFDWH�VHD�LFH�H[WHQW��ZKHUHDV
ZKLWH�FRORUV�LQGLFDWH�DOO�RWKHU�DUHDV�RI�WKH�FU\RVSKHUH��7KLV�626�GDWDVHW�LV
XSGDWHG�RQ�D�GDLO\�EDVLV�LQ�QHDU�UHDO�WLPH�

1RWDEOH�)HDWXUHV

7KH�VHDVRQDO�YDULDWLRQV�DUH�YHU\�FOHDU

'XULQJ�WKH�ZLQWHU�PRQWKV��WKH�HIIHFWV�RI�SDVVLQJ�VQRZ�VWRUPV�LV�YLVLEOH

,Q�WKH�1RUWKHUQ�+HPLVSKHUH��WKH�PLQLPXP�LFH�FRQFHQWUDWLRQ�RFFXUV�LQ�6HSWHPEHU�DQG�WKH�PD[LPXP�LV�LQ�0DUFK

5HODWHG�'DWDVHWV
   �1RQH�

'HWDLOV
&DWHJRU\
2FHDQ

$XGLR
1R

'DWDVHW�6RXUFH
12$$��86$)��(80(76$7

'DWDVHW�'HYHORSHU
12$$

9LVXDOL]DWLRQ�'HYHORSHU
12$$�9LVXDOL]DWLRQ�/DE

&RQWDFW
12$$�9LVXDOL]DWLRQ�/DE

'LUHFWRU\
)73�/LQN

.H\ZRUGV
2FHDQ��VQRZ��VHD�LFH��UHDO�WLPH

5HDO�WLPH��6QRZ�DQG�,FH�&RYHU


